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$X$ , $n$ $\mathrm{c}^{n}$ $O=(0, \ldots, 0)$ . $X$ $f(z)=$
$f(z_{1}, \ldots, z_{n})$ , $O=(0, \ldots, 0)$ . $f_{\dot{l}}$ , $z_{\dot{l}}$ $f$
$f_{i}=\partial f/\partial z_{i}$ , $f1,$ $\ldots,$ $f_{n}$ $O_{X,O}$ $Io$ :
$I_{O}=O_{X,O}$ $\langle f_{1}, \ldots, f_{n}\rangle_{\mathit{0}}$ .
$O$
$\eta\in?t_{[O]}^{n}(O_{X})$ , $Io$ annihilate
$\Sigma=\{\eta\in H_{[O]}^{n}(O_{X})|g\eta=0,\forall g\in I_{O}\}$
. , $\Sigma$ , $\mathcal{E}xt_{\mathcal{O}_{X,O}}^{n}(Ox,\mathit{0}/Io, Ox,\mathit{0})$ . , $\Omega x,\mathit{0}/Io\Omega x,\mathit{0}$ OX,o/I
, Grothendieck local residue pairing
$\Omega_{X,O}/I_{O}\Omega_{X,O}\mathrm{x}\mathcal{E}xt_{\mathcal{O}_{X,O}}^{n}(O_{X,O}/I_{O}, O_{X,O})arrow \mathrm{C}$
, $\Sigma$ , Gorenstein Artin $\mathit{0}_{X,O}/Io$
.
, $\Sigma$ $Ox,\mathit{0}$ $\sigma$ , $\sigma$ annihilate
1 holonomic .
2 $\Sigma$
$\Sigma=\{\eta\in H_{[O]}^{n}(O_{X})|g\eta=0,\forall g\in Io\}$ ,
$\sigma\in\Sigma$ , $\Sigma=Ox,\mathit{0}\sigma$ . $\sigma$ , $\sigma$
annihilate 1 $P$ . , $P$ , .
1 $\sigma$ annihdate 1 $P$ , $\Sigma$ . , $P\sigma=0$ , $P(\Sigma)\subseteq\Sigma$
.
$\sigma$
$\Sigma$ $O_{X,O}$ , $\eta\in\Sigma$ ,
$h\in Ox,\mathit{0}$ $\eta=h\sigma$ . $\sigma$ annihilator $P= \sum_{j=1}^{n}a_{j\tau_{z_{j}}^{\partial_{-}}}+a_{0}$ 1
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, 1 $R$ $\Sigma$ , 1 $R^{(1)}$
. , $\Sigma$ 1 0
$D\mathrm{z}$ . D
$D \mathrm{z}=\{v=\sum_{j=1}^{n}aj\partial/\partial zj|v(g)\in Io,g\forall\in Io\}$
. , $D\mathrm{z}$ $v$ , $Ox,\mathit{0}/Io$
$\overline{v}$ : $O_{X,O}/I_{O}arrow O_{X,O}/I_{O}$
. , , $\overline{v}$ $v$ . , $D\mathrm{z}$ ,
.
2 $\Sigma$ $v\in D\mathrm{z}$ , $a0\in Ox,\mathit{0}\subset D_{X}$ , ( $v$ )\sigma $=0$
.
$v\in D\mathrm{z}$ , $v\sigma\in\Sigma$ . , $h\in Ox,\mathit{0}$ , $v\sigma=h\sigma$
. , $a_{0}=-h$ , $(v+ao)\sigma=0$ .
, $\sigma$ 1 annihilator $P$ , $\eta\in\Sigma$ $P(\eta)=0$




. , $\eta=h\sigma$ $P(\eta)=0$ , $Ph-hP\in Io$ . , $\sigma$ 1
annihilator $P= \sum_{j=1}^{n}$ aj\partial / zj $+$ , $P\eta=0$ , $P$ 1
$P^{(1)}= \sum_{j=1}^{n}$ a:\partial / zj ,
$P^{(1)}h= \sum_{j=1}^{n}a_{1}.\frac{\partial h}{\partial z_{j}}\in I_{O}$
. , $h\in Io$ , $h\sigma=0$ , $\eta=h\sigma$
$h\in Ox,\mathit{0}$ , $Io$ $h\mathrm{m}\mathrm{o}\mathrm{d} Io\in Ox,\mathit{0}/I_{0}$ . , $P^{(1)}\in D_{\Sigma}$
, $P^{(1)}=v$ . ,
$H\mathrm{z}=$ {$h\in Ox,\mathit{0}/Io|vh=0$ (i.e., $vh\in Io$ ), $\forall v\in D\mathrm{z}$ }
. $Ann^{(1)}$ , $\sigma$ 1 annihilator $D_{X}$ :
$Ann^{(1)}=\langle R\in D_{X}|R\sigma=0,\mathrm{o}\mathrm{r}\mathrm{d}(R)\leq 1\rangle$ .
, $Ann^{(1)}$ holonomic , .
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$Hom_{D_{X}}(D_{X}/Ann^{(1)}, H_{[O]}^{n}(O_{X}))=\mathrm{S}\mathrm{p}\mathrm{a}\mathrm{n}\{h\sigma|h\in H\mathrm{z}\}$.
$H_{\Sigma}$ , $\Sigma$ $Ox,\mathit{0}$ $\sigma$ .
1 $f=x^{3}+y^{7}+cxy^{5}$ , $E_{12}$ . ( $c$ , ) , $f$
$x$ $f_{x}=3x^{2}+$ , $f$ $y$ $f_{y}=7y^{6}+5cxy^{4}$ , 12
. $Ox$ $\langle f_{x}, f_{y}\rangle$ $O$ $Io$ , $x\succ y$
, $Io=\langle$$5cx^{3}+7y^{2}x^{2},$ $yx^{3},$ $x^{4},3x^{2}+$ , $21yx^{2}-5c^{2}y^{4}x\rangle$ . , I
ann ilate $\Sigma$ , $D\mathrm{z}$ , $\mathrm{C}$ ,
















1, $x^{3}$ , ( $\frac{5}{84}$ $-5=\mathrm{c}21$ ) $x^{2}+$ $x$
$1,-, \frac{12-}{25\mathrm{c}}I+y^{3},y,x^{3},\frac{25+}{49}c^{2}x^{2}+cy^{2}x+y_{25\mathrm{c}}^{463},$$-\neg 1,$$x_{6}^{3} \frac{5}{49,X}c^{2}x^{2}+\frac{10}{X^{2}21}w^{2}xy^{4},(-\frac{5}{\frac{8410}{7}}cy_{25\mathrm{c}}^{126}-\neg)x^{2}+y^{3}x^{2}+x$ $x$
1, $y,$ $y^{2},$ $x^{2},$ $y^{3},$ $yx^{2},$ $x^{3},$ $y^{4}$
1, $\frac{9}{14}cx^{2}+y^{2}x,$ $yx^{2},$ $x^{324},$$-_{5 =_{\mathrm{c}}yx+y^{4},$ $y^{3}x$




1, $x,$ $x^{2},$ $y^{2}x,$ $yx^{2},$ $x^{34},$$- \frac{8}{5c}\tau yx+y^{4},$ $y^{3}x$
1, $y,$ $y^{2},$ $x^{2},$ $y^{3},$ $y^{2}x,$ $yx^{2},$ $x^{3},$ $y^{4},$ $y^{3}x$
1, $x,$ $x^{2},$ $\frac{15}{7}cyx+y^{3},$ $y^{2}x,$ $yx^{2},$ $x^{3},$ $y^{4},$ $y^{3}x$
1, $x,$ $yx,$ $x^{2},$ $y^{2}x,$ $yx^{2},$ $x^{3},$ $y^{4},$ $y^{3}x$
1, $x,$ $yx,$ $x^{2},$ $y^{3},$ $y^{2}x,$ $yx^{2},x^{3},$ $y^{4},$ $y^{3}x$
1, $y,$ $y^{2},$ $yx,$ $x^{2},$ $y^{3},$ $y^{2}x,$ $yx^{2},$ $x^{3},$ $y^{4},$ $y^{3}x$
1, $x,$ $y^{2},$ $yx,$ $x^{2},$ $y^{3},$ $y^{2}x,$ $yx^{2},$ $x^{3},$ $y^{4},$ $y^{3}x$
, $H_{\Sigma}=\mathrm{S}\mathrm{p}\mathrm{a}\mathrm{n}\{1, x^{3}\}$ , $Homv_{\mathrm{x}}(Dx/Ann^{(1)},H_{[O]}^{n}(O_{X}))=\mathrm{S}\mathrm{p}\mathrm{a}\mathrm{n}\{\sigma, x^{3}\sigma\}$ .
, $\sigma$ $\Sigma$ $Ox,\mathit{0}$ 4 - , $Ox,\mathit{0}/Io=\mathrm{S}\mathrm{p}\mathrm{a}\mathrm{n}\{1, y, y^{2},x, y^{3}, yx, y^{4}, y^{2}x, x^{2}, y^{3}x, yx^{2}, x^{3}\}$
, $x\succ y$ . , $H_{\Sigma}$ , $x^{3}\equiv f\mathrm{m}\mathrm{o}\mathrm{d} Io$
.
3
$\sigma$ , $\Sigma$ $O\mathrm{x},\mathit{0}$ . $\sigma$ $D_{X}$ annihilator $Ann$
. , $Ann$ simple $\gamma \mathrm{J}$ holonomic , .
1
$\circ \mathrm{C}\mathrm{h}\mathrm{a}\mathrm{r}(D\mathrm{x}/Ann)=T_{\{O\}}^{*}X$.. $Hom_{D_{X}}(Dx/Ann, H_{[O]}^{n}(Ox))=\mathrm{S}\mathrm{p}\mathrm{a}\mathrm{n}\{\sigma\}$.
, $Ann^{(1)}$ , .
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2 $\Sigma$ $\sigma$ annihilating ideal $Ann$ , $Ann^{(1)}=Ann$ ,
$O_{X,O}\langle f, f_{1}, \cdots, f_{n}\rangle=O_{X,O}\langle f_{1}, \cdots, f_{n}\rangle$
.
$f\in Ox,\mathit{0}$ , $Ox,\mathit{0}\langle f, f_{1}, \cdots, f_{n}\rangle=Ox,\mathit{0}\langle f_{1}, \cdots, f_{n}\rangle$ . , $f$ ,
$a_{1},$ $\ldots,$
$a_{n}\in Ox,\mathit{0}$ ;
$f$ $=$ $a_{1}f_{1}+\cdots+a_{n}f_{n}$ (1)
$=$ $a_{1} \frac{\partial f}{\partial z_{1}}+\cdots+a_{n}\frac{\partial f}{\partial z_{n}}$
$=$ $(a_{1} \frac{\partial}{\partial z_{1}}+\cdots+a_{n}\frac{\partial}{\partial z_{n}})f$ .
, $\sigma$ , $Ox,\mathit{0}$ $h$ , $\sigma=[h/f_{1}\cdots f_{n}]$
. $v=a_{1}\partial^{\frac{\partial}{z_{1}}}+\cdots+a_{n\tau_{z_{n}}^{\partial_{-}}}$ $\sigma$ ,
$v\sigma$ $=$ $(a_{1} \frac{\partial}{\partial z_{1}}+\cdots+a_{n}\frac{\partial}{\partial z_{n}})[\frac{h}{f_{1}\cdots f_{n}}]$ (2)
$=$ $\sum_{j=1}^{n}a_{j}([\frac{h_{j}}{f_{1}\cdots f_{n}}]-h([\frac{-f_{1j}}{f_{1}^{2}f_{1}\cdots f_{n}}]+\cdots+[\frac{-f_{k\dot{g}}}{f_{1}\cdots f_{k}^{2}\cdots f_{n}}]+\cdots+[\frac{-f_{nj}}{f_{1}\cdots f_{n}^{2}}]))$
$=$ $[ \frac{a_{1}h_{1}+\cdots+a_{n}h_{n}}{f_{1}\cdots f_{n}}]-h(-[\frac{a_{1}f_{11}+\cdots+a_{n}f_{1n}}{f_{1}^{2}f_{2}\cdots f_{n}}]-\cdots-[\frac{a_{1}f_{n1}+\cdots+a_{n}f_{nn}}{f_{1}\cdots f_{n}^{2}}])$ (3)
. , $f_{kj}$ =\partial fk/ zj, hj=\partial h/ zj . , $a_{kj}$ =\partial ak/ zj . (1) ,
$f_{j}=(a_{1j}f_{1}+\cdots+a_{nj}f_{n})+(a_{1}f_{1j}+\cdots+a_{n}f_{nj})$ ,
$v\sigma$ $=$ $[ \frac{a_{1}h_{1}+\cdots+a_{n}h_{n}}{f_{1}\cdots f_{n}}]-h([\frac{f_{1}-(a_{11}f_{1}+\cdots+a_{n1}f_{n})}{f_{1}^{2}f_{2}\cdots f_{n}}]+\cdots+[\frac{f_{n}-(a_{n1}f_{1}+\cdots+a_{nn}f_{n}}{f_{1}\cdots f_{n}^{2}})]$
$=$ $[ \frac{a_{1}h_{1}+\cdots+a_{n}h_{n}}{f_{1}\cdots f_{n}}]-(n-\sum_{j=1}^{n}a_{jj})\sigma$
. , $[(a_{1}h_{1}+\cdots+a_{n}h_{n})/f_{1}\cdots f_{n}]\in\Sigma$ , $\overline{u}\in Ox,\mathit{0}/Io$
$[ \frac{a_{1}h_{1}+\cdots+a_{n}h_{n}}{f_{1}\cdots f_{n}}]=\overline{u}\sigma$
. , $v\sigma=(\overline{u}-n+(a_{11}+\cdots+a_{nn}))\sigma$ . , $P=v-\overline{u}+n-(a_{11}+\cdots+a_{nn})$
, $P$ , $\sigma$ annihilator . , $v$
, $\partial$($a_{1},$ $\ldots$ ,a\tilde / \Leftarrow l, ... , $z_{n}$ ) $\neq 0$ ([6]). , 1 ,
$D_{X}/\langle f_{1}, \ldots, f_{n}, P\rangle$ simple . ,
$D_{X}(f_{1},$ $\ldots,f_{n},P\rangle\subseteq Ann^{(1)}\subseteq Ann$
, $D_{X}/Ann$ simple ,
$D_{X}(f_{1},$ $\ldots,f_{n},$ $P\rangle=Ann^{(1)}=Ann$
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, $f\not\in \mathcal{O}x,o(f_{\mathrm{h}},$ $\ldots,$ $\ovalbox{\tt\small REJECT}\rangle$ . , , $f\sigma\neq 0$ . , 1
$P \ovalbox{\tt\small REJECT}\sum \mathit{3}_{\ovalbox{\tt\small REJECT}}1$ aj\partial / $+a_{0}$ , $\sigma$ $\mathrm{a}\ovalbox{\tt\small REJECT} \mathrm{i}\mathrm{h}\mathrm{i}\mathrm{l}\mathrm{a}\mathrm{t}\mathrm{e}$ . $f$ 0
$F\ovalbox{\tt\small REJECT}$ f\leftarrow D ,
$P(f\sigma)$ $=$ $PF\sigma$
$=$ $(PF-FP)\sigma+FP\sigma$
$=$ $\sum_{j=1}^{n}a_{j}\frac{\partial f}{\partial z_{j}}\sigma+FP\sigma$
$=$ $\sum_{j=1}^{n}a_{j}f_{j}\sigma$




, $\sigma,$ $f\sigma$ , $\sigma$ $f\sigma$ ,
$\dim Homv_{X}(D_{X}/Ann^{(1)}, H_{[O]}^{n}(O_{X}))\geq 2$




$O_{X,O}\langle f, f_{1}, \cdots, f_{n}\rangle=O_{X,O}\langle f_{1}, \cdots, f_{n}\rangle$
. , $f$ ( [6]).
,
$\mathrm{C}\mathrm{h}\mathrm{a}\mathrm{r}(D_{X}/Ann^{(1)})=T_{\{O\}}^{*}X$





2 $f(x, y)=x^{4}+y^{4}+cx^{2}y^{2}$ , $X_{9}$ . $f$ $x$
$f1=4x^{3}+2cxy^{2}$ , $f$ $y$ $f_{2}=4y^{3}+2cx^{2}y$ annihdate
$\Sigma$ , 9 .
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$\Sigma$ D , 11 . ,
$v$ , $vh\ovalbox{\tt\small REJECT} 0$ $h\epsilon$ Ox,o/ .
x\partial x+y y
$yx\partial_{x}+y^{2}\partial_{y}$










1, $x^{2}+ \frac{2}{c}y^{2},$ $y^{2}x,$ $y^{4}$
1, $x^{24\mathrm{c}}-T^{i_{-12}}y^{2},$ $y^{3},y^{4}$
1, $x^{2}+(- \frac{1}{4}c+\frac{3}{\mathrm{c}})y^{2},$ $y^{2}x$ , $y^{4}$
$1,y,y^{2},y^{3},$ $y^{4}$
1, $x,yx,$ $x^{2},$ $y^{3},$ $y^{2}x,$ $y^{4}$
1, $y,y^{2},x^{2},$ $y^{3},y^{2}x,$ $y^{4}$
1, $x,y^{2},x^{2},$ $y^{3},y^{2}x,$ $y^{4}$
1, $y,y^{2},yx,$ $y^{3},y^{2}x,$ $y^{4}$
1, $x,y^{2},yx,x^{2},$ $y^{3},y^{2}x,$ $y^{4}$
1, $y,y^{2},yx,$ $x^{2},y^{3},y^{2}x,$ $y^{4}$
( , $Ox,\mathit{0}/Io=\mathrm{S}\mathrm{p}\mathrm{a}\mathrm{n}\{1$ , $y,x,$ $y^{2},$ $yx,$ $x^{2},$ $y^{3},y^{2}x,$ $y^{4}\}$ )




, $\sigma$ , Gmthendieck oesidue symbol $[]$ $[1/f_{1}f_{2}]$
$f_{1}f_{2}$
, . , $\sigma$
$\sigma=[\frac{1}{24}\frac{-cx^{4}+2x^{2}y^{2}-cy^{4}}{cx^{5}y^{8}}]$
. , 9 $\Sigma$ , .
$[ \frac{1}{xy}],$ $[ \frac{1}{x^{2}y}]$ , $[ \frac{1}{xy^{2}}],$ $[ \frac{1}{xy^{3}}],$ $[ \frac{1}{x^{2}y^{2}}],$ $[ \frac{1}{x^{3}y}]$ ,
$[ \frac{-2y^{2}x^{3}+cy^{4}x}{cx^{5}y^{5}}],$ $[ \frac{-1/2cyx^{4}+y^{3}x^{2}}{x^{5}y^{5}}],$ $[ \frac{cx^{4}-2y^{2}x^{2}+cy^{4}}{cx^{5}y^{6}}]$ .
, $\sigma$ , .
$[ \frac{1}{xy}]=-24y^{4}\sigma$, $[ \frac{1}{x^{2}y}]=12cxy^{2}\sigma$ , $[ \frac{1}{xy^{2}}]=-24y^{3}\sigma$,
$[ \frac{1}{xy^{3}}]=(\frac{-24c^{2}}{c^{2}-4}y^{2}+\frac{-48c}{c^{2}-4}x^{2})\sigma$, $[ \frac{1}{x^{2}y^{2}}]=12cxy\sigma$ , $[ \frac{1}{x^{3}y}]=(\frac{-48c}{c^{2}-4}y^{2}+\frac{-24c^{2}}{c^{2}-4}x^{2})\sigma$,
$[ \frac{-2x^{3}y^{2}+cxy^{4}}{cx^{6}y^{5}}]=-24x\sigma$, $[ \frac{-1/2cx^{4}y+x^{2}y^{3}}{x^{5}y^{5}}]=12cy\sigma$, $[ \frac{cx^{4}-2x^{2}y^{2}+cy^{4}}{cx^{5}y^{5}}]=-24\sigma$.
, $\sigma$ 1 annihdator $\mathrm{K}\mathrm{s}$ ,
$Ann^{(1)}=(cx^{2}y+2y^{3},2x^{3}+cxy^{2},$ $-xy^{3},$ $-y^{6},x\partial_{x}+y\partial_{y}+6\rangle$
([9] ). $\mathrm{C}\mathrm{h}\mathrm{a}\mathrm{r}(D_{X}/Ann^{(1)})=T_{\{O\}}^{*}X$ , $Ann=Ann^{(1)}$
. , $P=x\partial_{x}+y\partial_{y}+6$ . $h\in Ox,\mathit{0}/Io$ ,
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$h\sigma$ $P$ ,
$P(h\sigma)$ $=$ $(x \frac{\partial h}{\partial x}+y\frac{\partial h}{\partial y})\sigma+hP\sigma$
$=$ $(x \frac{\partial h}{\partial x}+y\frac{\partial h}{\partial y})\sigma$
. , $h$ $O\mathrm{x},\mathit{0}/Io$ 1, $y,$ $x,$ $y^{2},$ $yx,$ $x^{2},y^{3},$ $y^{2}x,$ $y^{4}$ , $Ph\sigma$ ,
0, $y\sigma,$ $x\sigma,$ $2y^{2}\sigma,$ $2yx\sigma,$ $2x^{2}\sigma,$ $3y^{3}\sigma,$ $3y^{2}x\sigma,4y^{4}\sigma$
. , Hom $X$ $(Dx/Ann^{(1)}, H_{[O]}^{n}(O_{X}))=\mathrm{S}\mathrm{p}\mathrm{a}\mathrm{n}\{\sigma\}$ .
3 $f=x^{3}+xy^{4}+y^{7}$ , 10 . $f$ ,
, , ([6]
). $f$ $x$ $f_{x}$ $y$ $f_{y}$ $Ox$ $O$
$Ox,\mathit{0}$ $Io$ . $Io$ annihdate
$\Sigma$ , D ,, 12 $\mathrm{C}$ .
, $v$ , $vh=0$ $h\in Ox,\mathit{0}/Io$ $\mathrm{C}$ .
$((147y^{2}+32)x-28y^{3})\partial_{x}+16y\partial_{y}$ 1
2yx\partial x+y2 y1, $yx^{2}- \frac{5}{21}y^{2}x,$ $y^{3}x$
$(-35y^{2}x+4y^{3})\partial_{x}+4x\partial_{y}$ 1, $yx^{2},$ $y^{3}x$
$yx\partial_{y}$ 1, $x,$ $x^{2},$ $y^{2}x- \frac{8}{63}y^{3},$ $yx^{2},$ $y^{3}x$
$2y^{2}x\partial_{x}+y^{3}\partial_{y}$ 1, $x^{2}- \frac{16}{63}yx,$ $y^{2}x,$ $yx^{2},y^{3}x$
$x^{2}\partial_{x}$ 1, $y,$ $y^{2},$ $y^{3},$ $x^{2},$ $yx^{2},$ $y^{3}x$
$y^{2}x\partial_{y}$ 1, $x,$ $yx- \frac{2}{21}y^{2},$ $y^{3},x^{2},$ $y^{2}x,$ $yx^{2},y^{3}x$
$x^{2}\partial_{y}$ 1, $x,$ $yx,$ $x^{2},$ $y^{2}x,$ $yx^{2},$ $y^{3}x$
$y^{3}x\partial_{x}$ 1, $y,$ $y^{2},$ $yx,$ $y^{3},$ $x^{2},$ $y^{2}x,$ $yx^{2},$ $y^{3}x$
$yx^{2}\partial_{x}$ 1, $y,$ $y^{2},$ $y^{3},x^{2},$ $y^{2}x,$ $yx^{2},y^{3}x$
$y^{3}x\partial_{y}$ 1, $x,$ $y^{2},$ $yx,y^{3},x^{2},$ $y^{2}x,$ $yx^{2},y^{3}x$




, $\Sigma$ , $\sigma=[1/f_{x}f_{y}]$ . $\sigma$ , .
$\sigma=[\frac{3176523}{16384}\frac{1}{xy}-\frac{21609}{1024}\frac{1}{xy^{3}}+\frac{147}{64}\frac{1}{xy^{5}}-\frac{1}{4}\frac{1}{xy^{7}}-\frac{1029}{256}\frac{1}{x^{2}y^{2}}\dagger\frac{7}{16}\frac{1}{x^{2}y^{4}}-\frac{49}{64}\frac{1}{x^{3}y}+\frac{1}{12}\frac{1}{x^{3}y^{3}}]$ .
$\sigma$ 1 annihdator $Ann^{(1)}$ ,
$Ann^{(1)}=\langle x^{3},3x^{2}+y^{4},21y^{2}x^{2}-4y^{3}x, (16x+28y^{3})\partial_{x}+(42x+147y^{3}+8y)\partial_{y}+882y^{2}+72\rangle$
. 1 $(16x+28y^{3})\partial_{x}+(42x+147y^{3}+8y)\partial_{y}+882y^{2}+72$ ,
$Ann=Ann^{(1)}$ .
, $Ann=Ann^{(1)}$ , 1 , $E_{12}$
, $c$ 1 , .
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4([3]) $f=x^{3}+xy^{5}+y^{7}$ $E_{12}$ . , $\Sigma$ $O_{X}$
1





$5^{5}$ 1 $5^{3}$ 1 5 1 1 1
$+-+-\overline{3^{5}7^{6}}\overline{x^{3}y}\overline{3^{4}7^{4}}\overline{x^{3}y^{2}}\overline{3^{3}7^{2}}\overline{x^{3}y^{3}}\overline{3^{2}7}\overline{x^{4}y}$
$]$ .
. , $\sigma$ 1 annihdator $D_{X}$ $Ann^{(1)}$ , $I$
0 , 2 1





, . 2 1 $v_{1},$ $v_{2}$ .
, $v_{1},v_{2}$ $Ox,\mathit{0}$ D , $H\text{ }=\mathrm{S}\mathrm{p}\mathrm{a}\mathrm{n}\{1, x^{3}\}$ . ,
$\mathrm{C}\mathrm{h}\mathrm{a}\mathrm{r}(D_{X}/Ann^{(1)})=2\cdot T_{\{O\}}^{*}X$ , ,
$H \sigma mD_{X}(Dx/Ann^{(1)}, H_{[O]}^{n}(Ox,\mathit{0}))=\mathrm{S}\mathrm{p}\mathrm{a}\mathrm{n}\{\sigma, -\frac{1}{3^{2}7}[\frac{1}{xy}]\}$
. , $H\mathrm{z}$ $x^{3}$ , $f\mathrm{m}\mathrm{o}\mathrm{d} I_{0}$ $(i.e., x^{3}/7\equiv f\mathrm{m}\mathrm{o}\mathrm{d} I_{0})$
. , $P_{1},$ $P_{2}$ , [4] .
4 $Char(Dx/Ann^{(1)})$
, $\mathrm{C}\mathrm{h}ar(D_{X}/Ann^{(1)})$ ,
. $O$ $X$ $f$ , $z_{j}$ $f_{j}$
. , $\mu=$ m $Ox,\mathit{0}/\langle$$f$l?.. . , $f_{n}\rangle$ $\mathit{0}$ , $\tau=\dim Ox,\mathit{0}/(f,$ $f1,$ $\ldots,$ $f_{n}\rangle$ $\mathit{0}$ .
Milnor , Tjurina . $E_{12}$ , $\mu=12$ ,
$\tau=11$ . , $E_{12}$ ,
$\mathrm{C}\mathrm{h}\mathrm{a}\mathrm{r}(Dx/Ann^{(1)})=2\cdot T_{O}^{*}X$





5($E_{18}$ $x^{3}+y^{10}+axy^{7}+bxy^{8}$ ) $E_{18}$ $x^{3}+y^{10}+axy^{7}+bxy^{8}$ , $f$
$x,$ $y$ $f_{x},$ $f_{y}$ $Ox,\mathit{0}$ $Io$ , $x\succ y$
, $Io=(x^{4}$ , (8 +7a)x3+l0 x2, $y^{2}x^{3},$ $(3b^{4}y+21ab^{3})x^{3}+(30ab^{2}y^{2}-$
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$30a^{2}by+30a^{3})x^{2}+10a^{4}y^{7},$ $(-21b^{2}y+45ab)x^{3}+30ay^{2}x^{2}-7a^{3}y^{6}x\rangle$ . $\Sigma$
1 D , $\mathrm{C}$ , 21 .
, $v$ , $vh=0$
$h\in O_{X,O}/Io=\mathrm{S}\mathrm{p}\mathrm{a}\mathrm{n}${ $1$ , $y,y^{2},$ $y^{3},$ $x,$ $y^{4},$ $yx,$ $y^{5},$ $y^{2}x,$ $y^{6}$ , $x$ , $x^{2},y^{4}x,$ $yx^{2},$ $y^{5}x,$ $y^{2}x^{2},$ $x^{3},$ $yx^{3}$}
.
$y^{5}x\partial_{x}$ 1, $y,$ $y^{2},y^{3},y^{4},y^{5},y^{6},x^{2},y^{4}x,$ $yx^{2},y^{5}x,$ $y^{2}x^{2},x^{3},yx^{3}$
$y^{3}x\partial_{y}$ , 1, $x,$ $(_{49aa}^{1125250} \neg by-\frac{1}{7}\urcorner y)x+y^{5},$ $-_{7a}^{90}\neg y^{2}x+y^{6}$ ,
$y^{3}x,x^{2},y^{4}x,$ $yx^{2},y^{5}x,$ $y^{2}x^{2},x^{3},yx^{3}$
$y^{2}x^{2}\partial_{x}$ , 1, $y,y^{2},y^{3},$ $y^{4},y^{5},y^{6},$ $y^{3}x,$ $x^{2},y^{4}x,yx^{2},y^{5}x,y^{2}x^{2},x^{3},yx^{3}$
$x^{2}\partial_{y}$ , 1, $x,$ $( \frac{8}{5}by^{2}+\frac{14}{5}ay)x+y^{4},y^{3}x,$ $\frac{7}{4}ay^{2}x+y^{5},y^{6},x^{2},y^{4}x,yx^{2},y^{5}x,$ $y^{2}x^{2},x^{3},yx^{3}$
$y^{4}x\partial_{y}$ , 1, $x,$ $-7a=yx150+y^{5},y^{2}x,$ $y^{6},x^{2},y^{3}x,$ $y^{4}x,$ $yx^{2},$ $y^{5}x,y^{2}x^{2},x^{3},yx^{3}$
$yx^{2}\partial_{y}$ 1, $x,$ $\frac{14}{5}ayx+y^{4},y^{5},y^{2}x,y^{6},y^{3}x,x^{2},y^{4}x,yx^{2},y^{5}x,y^{2}x^{2},x^{3},yx^{3}$
$x^{3}\partial_{x}$ , 1, $y,y^{2},y^{3},$ $y^{4},y^{5},y^{2}x,$ $y^{6},$ $y^{3}x,$ $x^{2},y^{4}x,yx^{2},y^{5}x,y^{2}x^{2},x^{3},yx^{3}$
$y^{5}x\partial_{y}$ , 1, $x,yx,$ $y^{6},$ $y^{2}x,$ $y^{6},y^{3}x,$ $x^{2},$ $y^{4}x,$ $yx^{2},y^{5}x,$ $y^{2}x^{2},x^{3},yx^{3}$
$y^{2}x^{2}\partial_{y}$ , 1, $x,y^{4},yx,y^{5},y^{2}x,$ $y^{6},y^{3}x,$ $x^{2},y^{4}x,$ $yx^{2},y^{5}x,$ $y^{2}x^{2},x^{3},yx^{3}$
$yx^{3}\partial_{x}$ , 1, $y,y^{2},y^{3},y^{4},yx,$ $y^{5},y^{2}x,$ $y^{6},$ $y^{3}x,x^{2},$ $y^{4}x,yx^{2},y^{5}x,$ $y^{2}x^{2},x^{3},yx^{3}$
$x^{3}\partial_{y}$ , 1, $y^{3},x,y^{4},yx,$ $y^{5},$ $y^{2}x,$ $y^{6},y^{3}x,x^{2},y^{4}x,yx^{2},y^{5}x,$ $y^{2}x^{2},x^{3},yx^{3}$
$yx^{3}\partial_{y}$ , 1, $y^{2},y^{3},x,$ $y^{4},$ $yx,y^{5},y^{2}x,$ $y^{6},$ $y^{3}x,x^{2},y^{4}x,$ $yx^{2},y^{5}x,y^{2}x^{2},x^{3},yx^{3}$
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, $H_{\Sigma}\ovalbox{\tt\small REJECT} \mathrm{S}\mathrm{p}\eta\{1, x^{3}, yx^{3}\}$ . ( , H
, $x^{3},$ $yx^{3}\mathrm{C}$ Span{f $\mathrm{m}\mathrm{o}\mathrm{d} Io,$ $yf\mathrm{m}\mathrm{o}\mathrm{d} Io$ } ) , $Char(D_{X}/Ann^{(\mathfrak{h}})\ovalbox{\tt\small REJECT}$
$3\cdot\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}_{\}}^{X}$ . , $\mu^{\ovalbox{\tt\small REJECT}}18,$ $\tau\ovalbox{\tt\small REJECT} 16$ , $\mu-\tau+1\ovalbox{\tt\small REJECT} 3$ , $E_{8}$, ,
.
6 $f=x^{3}+y^{13}+axy^{9}+bxy^{10}+cxy^{11}$ , $E_{24}$ . $f$ $x,$ $y$
$f_{x},$ $f_{y}$ $Ox,\mathit{0}$ $Io$ , $x\succ y$ |
, $Io=\{x^{4},$ $(11cy^{2}+10by+9a)x^{3}+13y^{4}x^{2},$ $y^{3}x^{3},$ $((-6a^{3}c^{3}+27a^{2}b^{2}c^{2}-18ab^{4}c+3b^{\mathit{6}})y^{2}+$
$(51a^{3}bc^{2}-18a^{2}b^{3}c-3ab^{6})y-27a^{4}c^{2}+81a^{3}b^{2}c-27a^{2}b^{4})x^{3}+((78a^{3}bc-39a^{2}b^{3})y^{3}+(-39a^{4}c+39a^{3}b^{2})y^{2}-$
$39a^{4}by+39a^{6})x^{2}+13a^{6}y^{9},$ $((18abc-9b^{3})y^{2}+(-20a^{2}c+9ab^{2})y-19a^{2}b)x^{3}-13a^{2}y^{3}x^{2}+3a^{4}y^{8}x\}$
. $g\in Io$ ann ilator} $\Sigma$ , D
, $\mathrm{C}$ , 28 .
$(((14abc-8b^{3})y^{2}+(-38a^{2}b+8ab^{2})y-28a^{2}b)x^{2}+104a^{2}\text{ }x+3a^{4}y^{8})\partial_{x}+26a^{2}y^{4}\partial_{y}$ ,
$(((81abc-42b^{3})y^{2}+(-127a^{2}c+42ab^{2})y-122a^{2}b)x^{2}-104a^{2}y^{3}x+15a^{4}\text{ })\partial_{x}+u^{3}x\partial_{y}$ ,
$((-117ac-b^{2})y^{2}-99aby-81a^{2})x^{2}\partial_{l}+26ay^{6}\partial_{y}$ , $((11cy^{2}+10by+9a)x^{2}+13y^{4}x)\partial_{x}$ ,
$((2ae-b^{2})y^{2}+aby+9a^{2})x^{2}\partial_{l}+2a^{2}yx\partial_{\nu}$ , $(-99by^{2}-81ay)x^{2}\partial_{l}+26y^{\mathit{6}}\partial_{y}$ ,
$((10by^{2}+9ay)x^{2}+13y^{6}x)\partial_{l}$ , $(by^{2}+9ay)x^{2}\partial_{l}+2ay^{2}x\partial_{y}$ ,
$-81ay^{2}x^{2}a\partial_{e}+26y^{7}\partial_{y}$, $(9ay^{2}x^{2}+13y^{\mathit{6}}x)\partial_{l}$ , $9y^{2}x^{2}\partial_{x}+2y^{3}x\partial_{y}$ ,
$y^{8}$ ’ $y^{7}x\partial_{l)}$ $y^{4}x\partial\nu$ , $y^{3}x^{2}\partial_{l\prime}$ x2 ’ y5x ) $yx^{2}$ , x3 $l$ , y6 $x$ y’
$y^{2}x^{2}$ , $yx^{3}\partial_{\mathrm{g}}$ , $y^{7}x\partial\nu$ , $y^{3}x^{2}$ ’ $y^{2}x^{3}$ $l$ , x3 $\nu$ , $yx^{3}$ $\nu$ , $y^{2}x^{3}$ .
, $H\mathrm{g}$ , $H\mathrm{z}=\mathrm{S}\mathrm{p}\mathrm{a}\mathrm{n}\{1, x^{3},yx^{3},y^{2}x^{3}\}$ . , $H\mathrm{z}$
, $x^{3},yx^{3},$ $y^{2}x^{3}\in \mathrm{S}\mathrm{p}\mathrm{a}\mathrm{n}\{f\mathrm{m}\mathrm{o}\mathrm{d} Io,yf\mathrm{m}\mathrm{o}\mathrm{d} Io, y^{2}f\mathrm{m}\mathrm{o}\mathrm{d} Io\}$ .
, $\mu=24,$ $\tau=21$ , $\mu-\tau+1=\dim H\mathrm{z}=4$ , ,
.
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